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Background: Proper vessel sizing is essential during percutaneous coronary intervention especially for bifurcation lesions. 
Methods: To evaluate the applicability of Murray’s law that states that the cube of the radius of the mother vessel equals the sum of the cubes 
of the radii of the daughter vessels (am3=ad13+ad23; am: diameter of the mother vessel, ad1 and ad2 :diameters of the daughter vessels), we 
studied 198 bifurcation lesions - 140 distal left main and 58 LAD/Diagonal - using volumetric IVUS. For both lumen and external elastic membrane 
(EEM) volumes, the calculated am3 using Murray’s Law was correlated with the directly measured am3. 
Results: Overall, calculated am3 of both the EEM and lumen were well correlated with measured am3; however, in vessels with PB >60%, the EEM 
correlation was better than the lumen correlation (Table). A similar relationship was also seen when distal LM and LAD/Diagonal bifurcations were 
analyzed separately; however, in general the relationship between the calculated vs measured am3 was better in the distal LM than in the LAD/
Diagonal and was no longer significant for diseased LAD/Diagonal bifurcations lumen measurements. 
Conclusion: This study confirmed that coronary bifurcations maintain harmonious fractal geometry in nature. However, this is relationship holds for 
the EEM in both diseased and non-diseased vessels, but for the lumen only in non-diseased bifurcations.
Table. The correlation between calculated am3 and measured am3 
n
EEM Lumen
CC P value CC P value
Total 198 0.862 <0.01 0.793 <0.01
PB<60% 109 0.788 <0.01 0.718 <0.01
PB>60% 89 0.893 <0.01 0.689 <0.01
Distal LM 140 0.689 <0.01 0.617 <0.01
PB<60% 79 0.701 <0.01 0.613 <0.01
PB>60% 61 0.663 <0.01 0.427 0.01
LAD/Diagonal 58 0.764 <0.01 0.305 0.02
PB<60% 10 0.782 0.01 0.576 0.08
PB>60% 48 0.734 <0.01 0.205 0.16
